The unique capabilities of the detector, based on the CeBr3 crystal (very short flashing time) allow us to expand the range of problems solved in the GRIS experiment. In addition to registering solar flares that have characteristic times per second÷minute, this detector allows solving problems in identifying and recording characteristics of geophysical and astrophysical events (short gamma-ray bursts -SGRB and terrestial gamma-ray flares -TGF) in the time range of 10µs÷1 ms. The modification of the hardware of the GRIS device for solving these problems is described and discussed in this paper.
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What is the Terrestial gamma-ray flashes?
Terrestrial gamma-ray flashes (TGFs) are high-energy photons originating from the Earth's atmosphere in association with thunderstorm activity. TGFs were serendipitously discovered by BATSE detectors aboard the Compton Gamma-Ray Observatory [2] . TGFs have also been detected and further studied by the RHESSI [3] , Fermi [4] satellites. Their emission extends up to 100 MeV and exhibits an e + -e − annihilation line. TGFs were utterly unexpected and as of now they are not fully understood. They photon. These measurements shows that TGFs are a much more common and powerful phenomenon than previously assumed. Similar studies were made in our country too:
on Chibis-M [6] and RELEC (Vernov) [7] missions, in AVS-F experiment [5] . In all of this experiments were used single crystals NaI(Tl), CsI(Tl) or phoswich detectors. 
GRIS experiment modification
GRIS instrument consists of two units:
• an electronic unit, GRIS-BE, placed in a pressurized compartment of the "Zvezda" module, realizing functions of data acquisition, control and synchronization of instrument operation, information exchange with the unit GRIS-BD, preliminary processing, package, storage of scientific data and data transfer to the ISS service systems by means Ethernet channel;
• a detector unit (GRIS-BD) which will be mounted outside the "Zvezda" module on two-axis orientable platform. GRIS-BD includes a low energy spectrometer, based on CeBr 3 scintillator, and a high energy spectrometer, based on CsI(Tl)
scintillator and electronic subsystems for data acquisition, preprocessing and information exchange with the unit GRIS-BE [10] .
In most of devices discussed above, inorganic scintillators CsI(Tl) and NaI(Tl) were used. Table 1 shows the main characteristics for most popular scintillators for cosmic devices.
As can be seen from the based on the CeBr 3 (very short decay time and excellent energy resolution) allow us to expand the range of problems solved in the GRIS experiment.
The functional scheme of the GRIS-BD in the part of data processing and acquisition from the low-energy detector is shown in Fig.3 . Electronic part incudes the following main units:
• The commutator (switch) intended for control of information exchange, by the commands from GRIS-BE, between the GRIS-BE and all parts GRIS-BD. The switch is implemented on flash-based FPGA A3PE3000L (Microsemi Inc., USA).
The FPGA resources are not fully used and these free resources were used to modification of GRIS-BD hardware.
• The controller GRIS-BD intended for acquisition of the service (status) data and control of internal electronic subsystems in GRIS-BD block [11] .
• CeBr 3 detector with stabilization unit with HVPS and Front-end electronics
• Special digital processing unit (SDPU) with 4 independent inputs for data processing, spectra and time profile accumulation. The functionality of SDPU based on continuous sampling of input signal by 12-bit ADC with discreteness of 10 ns and real time processing of samples sequence. SDPU is based on FPGA XC4VFX40 (XILINX Inc., USA), which contains two core PowerPC processor and programmable array of logic cells. After digital processing, SDPU generates information frames about the energy spectra and counting rates in various energy windows and transferred data to the GRIS-BD unit.
Functional scheme and operation of TGF unit
Functional diagram of the developed device is shown in Figure 4 . All the basic functions of the "system-on-chip" implemented in the FPGA A3PE3000L, for storing program 
Conclusion
It was developed the TGF unit for search of SGRB and TGF and registration their time profiles. TGF unit consists of two independent channels (with individually controlled energy windows). Each device has 1024x8 bits buffer RAM (including 64 channelspre-history). The wide of time window per 1 channel can varied by commands from 25 μs to 1 ms. The event selection threshold is fixed, command-variable. This unit allows us to expand the scientific tasks for GRIS experiment -search and registration of SGRB and TGF with a high temporal resolution.
